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Abstract  In brain anatomy lab (dissection training) in medical schools, it is essential to learn localization and shape of neural 
structures, such as fiber bundles and neuronal nuclei. Students learn these from not only text books, but also from observations 
of real human brain dissected from cadavers. Although some textbooks recommend to carry out these observations just in the 
cutting surface of the brainstem, discrimination of white and gray matter is difficult, especially when the size of the neural 
structures is between macroscopic and microscopic levels.  
 A staining method invented by Mulligan stains cerebral cortex of the human brain for macroscopic observations, and clearly 
distinguishes it from the white matter. However, reproducible results of staining were not obtained by the original protocol, 
when brain stem regions were examined. Here, we propose improvements in Mulligan staining method to be applicable to 
cross sections of the brain stem regions. Because we aim to use the method in training of macroscopic brain anatomy in 
medical schools, we made efforts to reduce steps and time for this staining. The images obtained by our modified Mulligan 
staining and Klüver-Barrera staining were compared in the midbrain and pons, and found that our method can identify some 
neural structures, which were difficult to identify without staining. Because our method use only three solutions and comprised 
by 6 steps, this method is useful for the training of macroscopic brain anatomy for undergraduate students. 
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ヒト遺体は，36% ethanol (v/v)，6.5% formalin (v/v)，










告する (Taki et al., in preparation)．染色に用いる液の組
成は文献 [3]に従い， 4％フェノール， 0.5%硫酸銅，
0.125％塩酸（A 液），2%タンニン酸（B 液），2％硫酸




切片の切断面を A 液に 1 分間浸した後，流水中で１分




























ルに 10 分浸漬，蒸留水で 5 分浸漬し，0.1%クレシル
バイオレット液（武藤化学株式会社，使用前に酢酸添















一晩の再固定，60℃での A 液浸漬，B 液浸漬後の流水
洗浄時間 10 分という条件の Mulligan 染色変更法 2 を
見いだし，このプロトコルで最も良好なコントラスト
が得られることが分かった (図 1B，図 2B)．次に











 生野 泰彬ほか  





























図 1．中脳下丘レベルでの横断面．  A：染色前，B：Mulligan 法（改良法 2）染色後，C：同じ標本の断
面付近から作成した Klüver-Barrera 染色薄切切片．各神経構造はクリューバー・バレラ染色像を基準に
同定した  
図 2．橋（上部）レベルでの横断面．  A：染色前，B：Mulligan 法（改良法 2）染色後，C：同じ標本の
断面付近から作成したクリューバー・バレラ染色薄切切片．各神経構造の同定については図 1 と同様に
行った．  
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Klüver-Barrera 染色  
 
